Selective inhibition of IL-2 gene expression by IL-2 antisense oligonucleotides blocks heart allograft rejection.
We tested the effects of selective inhibition of interleukin (IL)-2 gene expression by IL-2 antisense oligonucleotide (oligo) with phosphorothioate (PS)/phosphodiester (PD)/2'-methoxyethyl (ME) modifications (17359) on T-cell function and the survival of heart allografts in mice. The PS- (17328) or PS/PD/ME- (17359) IL-2 oligo was electroporated to mouse T cell lymphoma cells (TIB 155) stimulated with concanavalin A (Con A). Expression of IL-2 was analyzed by an ELISA spot assay and a reverse transcript polymerase chain reaction method. C3H (H-2k) mice transplanted with BALB/c (H-2d) heart grafts were treated i.v. with a 7-day osmotic pump with 20 mg/kg 17359 alone or in combination with sirolimus (SRL). In comparison with untreated controls, 500 to 2000 nM 17328 inhibited IL-2 protein production by 21.8% to 47.2%, whereas 500 to 2000 nM 17359 did so by 35.5% to 83.5% (both P<0.001). In vivo, 20 mg/kg 17359 prolonged survivals to a mean survival time (MST) of 18.3+/-2.6 days (P<0.001) in comparison with only 8.2+/-0.8 days in untreated controls. Although 0.2 mg/kg SRL alone produced a MST of 18.8+/-6.0 days (P<0.01), addition of 20 mg/kg 17539 synergistically extended survivals to 54.3+/-12.1 days (P<0.001). As expected, IL-2 mRNA, but not IL-7, IL-9, or IL-15 mRNA, was reduced in allografts from recipients treated with 17359 compared with untreated controls. Lymph node cells from the same recipients displayed reduction in proliferative response to donor alloantigen and in generation of alloantigen-specific cytotoxic T cells. Selective inhibition of IL-2 mRNA in vivo inhibits T-cell function and extends allograft survival.